We review results on charmonium and bottomonium spectroscopy by the BaBar experiment at the PEP-II e + e − collider at SLAC. More space is reserved to the new results like the the observation of hadronic non-BB Υ(4S) decays and the investigation on the production and decay properties of the recently discovered charmonium-like states X(3872) and Y (4260). These results are preliminary, unless otherwise specified.
Introduction
Hadron spectroscopy plays an important role in validating the quark model and the quantum chromodinamics (QCD). In the recent years this field has seen a renewed interest, thanks to the discovery of many new states by the B factories, BaBar at SLAC and Belle at KEK. In this contribution we concentrate on recent BaBar results in the heavy quarkonium spectroscopy both in bottom and charm quark sectors.
The BaBar experiment is taking data at or just below the Υ(4S) resonance at the PEP-II asymmetric energy e + e − collider. BaBar and PEP-II were optimized for CP violations studies in B physics. Nevertheless, with the high integrated luminosity collected (about 330 f b −1 until April 2006) and with the excellent performances of the detectors very good opportunities are available also in other fields, like the ones discussed here.
This contribution is organized as follows: in Sec. 2, for bottomonium, we report the studies of hadronic non-BB Υ(4S) decays to its lower radially excited states; in Sec. 3 we report the investigation of the properties of two recently observed puzzling states, X(3872) and Y (4260), that can be associated with charmonium (at least in their decays). 
Bottomonium Results: hadronic non-BB Υ(4S) decays
The Υ(4S) resonance decays mostly to BB, but not only. Branching fractions of the order O(10 −4 ) are expected for decays to π + π − Υ(nS), with n = 1, 2 (n = 3 is not kinematically allowed). Last year at LP Belle reported a first evidence for the decay n = 1 that is still preliminary 1 . BaBar has made a more optimized study based on 211 f b −1 on peak, corresponding to 230 · 10 6 Υ(4S) decays, searching for decays to π + π − Υ(nS), with n = 1, 2, that has been published just after this conference 2 . We observe a signal with a significance of 10. σ in n = 1 channel and a 7.3 σ signal in n = 2 as seen in Fig 
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spectra are then compared with with QCD multipole expansion 3 available for Υ(nS) → π + π − Υ(nS), mS → nS. We observe that the dipion spectra are compatible with predictions for 4S → 1S, but are not for 4S → 2S, confirming a discrepancy already seen in 3S → 1S.
Charmonium Results
Charmonium spectroscopy is a rich spectroscopy with properties that are well understood up to ψ(3770), which is just above the threshold for open flavour production. In principle above this threshold, states are expected not to be narrow, and to decay dominantly to open charm channels 4 . 
were we find respectively a 2.5 σ and 6.1 σ signal (Fig.2) . The ratio of branching fractions can already exclude some molecule model, while the difference in mass doesn't still exclude a tetraquark model. Several other studies have been presented like the inclusive search for B − → X(3872)K − decays, with a novel technique variant of a recoil technique, A B is fully reconstructed in one side and a two body decay with a charged kaon is searched on the other side, allowing an absolute BF measurement 8 . Among the other new results we confirmed the evidence for the radiative decay X(3872) → J/ψγ 9 . 
Conclusions
The last years have been very productive for quarkonium spectroscopy studies at the B factories and in particular for BaBar. We have shown the observation for the first time the Υ(4S) → π + π − Υ(2S) decay. We have discussed new results on new charmonium-like states, X(3872) and Y (4260), that are searched both in charged and neutral B decays together with a kaon, and in initial state radiation events.
